
CEMENT CONCRETE PAVEMENT REHABILITATION 5-01

DIVISION 5
SURFACE TREATMENTS AND PAVEMENTS

5-01 CEMENT CONCRETE PAVEMENT REHABILITATION

5-01.1 Description

This Work consists of rehabilitating or replacing section(s) of Portland cement 

lines, grades, thicknesses, and typical cross-sections shown in the Plans or established by 
the Engineer.

5-01.2 Materials

Portland Cement 9-01
Fine Aggregate 9-03
Coarse Aggregate 9-03
Combined Aggregate 9-03
Joint Filler 9-04.1
Joint Sealants 9-04.2
Reinforcing Steel 9-07
Dowel Bars 9-07.5
Tie Bars 9-07.6

3
Water 9-25
Epoxy Resins (bonding agents) 9-26

Parting Compound shall be a curing compound, grease or other substance approved 
by the Engineer.

Subsealing

1-part Portland cement Type I or II

3-parts pozzolan 

2.25-parts water

The Contractor shall supply the Engineer with test reports of the slurry to be used on 

AASHTO R-18 to conduct all tests.  The test reports shall show 1, 3, and 7-day strengths, 

9 to 15-seconds for the cement concrete pavement slabs and 16 to 25-seconds for the 

The Engineer shall approve any deviation from the standard mix design.

which will allow for ¼-inch of movement at each end of the bar.
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Chairs for supporting the dowel bar shall be epoxy coated according to 
Section 9-07.3 or made from non-metallic material.

The foam insert shall be closed cell foam faced with poster board material or plastic 

The foam insert shall be capable of remaining in a vertical position and tight to all edges 

Concrete Patching Material

5-01.3 Construction Requirements

5-01.3(1)A Concrete Mix Design for Concrete Patching Materials

1. Materials. The prepackaged concrete patching material shall conform to 
Section 9-20.  The aggregate extender shall conform to Section 9-03.1(4),
AASHTO Grading No. 8.

2. Submittals and Acceptance.
recommended proportions for the mix design to be submitted to the Engineer 
for the concrete patching material.  The Contractor’s submittal shall include 
the mix proportions of the prepackaged mix, water, aggregated extender, and 

water and aggregate extender complies with the mix design.

5-01.3(1)B Equipment

In addition to Sections 5-05.3(3)A, 5-05.3(3)B, 5-05.3(3)D and 5-05.3(3)E the 
following shall apply. 

Section 6-09.3(1)H.  
The references to the latex admixture shall not apply.

satisfaction of the Engineer.

The equipment for grinding cement concrete pavement shall use diamond embedded 

smooth and texture concrete pavement.  The equipment shall not damage the underlying 

All equipment shall be maintained in good condition.

Subsealing

mixing machine.  The colloidal mixing machine shall operate at a minimum speed of 
1,200-rpm and shall consist of a rotor operating in close proximity to a stator, creating 
a high shearing action and subsequent pressure release to make a homogeneous mixture.
Water shall be added to the batch through a meter or scale with a totalizer for the 
day’s consumption.

Wooden cylindrical plugs or other devices approved by the Engineer shall be 
provided to temporarily plug the application holes until the material has set.  The plugs 
shall be slightly tapered on one end for ease in driving.
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5-01.3(2) Material Acceptance

5-01.3(2)A Concrete Patching Material

Section 9-20.

5-01.3(2)B Portland Cement Concrete

The point of acceptance will be at the discharge of the placement system.

concrete in accordance with Section 6-02.3(5)B.

Acceptance testing for compliance of air content and 28-day compressive strength 

content shall be determined by conducting WAQTC FOP for AASHTO T 152.  If the 
Contractor fails to provide the Aggregate Correction Factor per WAQTC FOP for 
AASHTO T 152 with the mix design, one will not be applied.  Compressive Strength 
shall be determined by WSDOT FOP for AASHTO T 22 and WSDOT FOP for 
AASHTO T 23.

The Contractor shall provide cure boxes in accordance with Section 6-02.3(5)H, and 
protect concrete cylinders in cure boxes from excessive vibration and shock waves during 
the curing period in accordance with Section 6-02.3(6)D.  Payment for cure boxes shall 
be in accordance with Section 6-02.5.

Rejection of Concrete

any defective material and replace it with new material at no expense to the Contracting 
Agency. The replacement material will be sampled, tested and evaluated for acceptance.

materials tested, a sample will be taken and both the air content and strength shall be 
tested by WSDOT.

tests the mix will be compensated for at actual invoice cost and the cost of the sampling 
and testing will borne by the Contracting Agency.

5-01.3(3) Subsealing

Subsealing shall not be done when the pavement is wet, or when water is present 
under the pavement.  The maximum surface temperature for testing and subsealing 
is 70ºF.

the Plans.

The testing will determine the need for subsealing.  Testing will be accomplished 

(along the right lane edge or the edge nearest the Shoulder).  The testing equipment shall 
be able to record the information to within 0.001-inch.  The Contractor shall submit the 
method of testing, for approval by the Engineer, prior to commencing Work.  Testing will 
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be required before and after the grouting operation.  All testing will be conducted when 
the concrete pavement surface temperature is 70ºF or less, except the Engineer shall stop 
testing earlier if there is evidence of slab lockup due to thermal expansion or as required 

greater than 0.025-inch will be subsealed.

grouting and third test shall be performed.  If the third test fails, the Engineer will make a 
determination whether to re-grout a third time or to remove the slab.

During the subsealing operation, a positive means of monitoring lift that is accurate 
to within 0.001-inch, as approved by the Engineer, shall be used.  The upward movement 
of the pavement shall not be greater than 0.025-inch.  The maximum allowable pressure 
for the subseal operation shall not exceed 100-pounds per square-inch, except that a 
short surge of 300-pounds per square-inch will be allowed when starting to pump the 
hole in order for the grout to penetrate into the void structure.  The pressure shall be 
monitored by an accurate pressure gauge in the grout line that is protected from the grout 

the Shoulder area will not be allowed.

5-01.3(4) Replace Portland Cement Concrete Panel

protection of pavement shall meet the requirements of Section 5-05.3.

Concrete slabs to be replaced as shown in the Plans or staked by the Engineer shall 
be at least 6.0-feet long and full width of an existing pavement panel.  The portion of 
the panel to remain in place shall have a minimum dimension of 6-feet in length and full 
panel width; otherwise the entire panel shall be removed and replaced.  There shall be 

unless the Engineer approves otherwise, an additional vertical full depth relief saw cut 
located 12-inches to 18-inches from and parallel to the initial longitudinal and transverse 
saw cut locations is also required.  Removal of existing cement concrete pavement 

no cost to the Contracting Agency, shall repair any damage caused by the Contractor’s 
operation.  In areas that will be ground, slab replacements shall be performed prior to 
pavement grinding.

When new concrete pavement is to be placed against existing cement concrete 
pavement, epoxy coated tie bars and epoxy coated dowel bars shall be drilled and 

in Section 9-26.  Tie bars are not required for panel replacement less than a full panel.

Dowel bars shall be placed at the mid depth of the concrete slab, centered over the 

Placement tolerances for dowel bars

1. ± 1-inch of the middle of the concrete slab depth.

3. ± ½-inch from parallel to the centerline. 

4. ± ½-inch from parallel to the Roadway surface.
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perpendicular to centerline, and parallel to the Roadway surface.

Placement tolerances for tie bars

1. ±1-inch of the middle of the concrete slab depth.

3. ±1-inch from perpendicular to the centerline.

4. ±1-inch from parallel to the Roadway surface. 

Dowel bars and tie bars shall be placed according to the Standard Plan when 
multiple panels are placed.

Panels shall be poured separately from the bridge approach slab.

Dowel bars to be drilled into existing concrete or at a new transverse contraction 

approved equal, applied to them prior to placement. 

The tie bar and dowel bar holes shall be blown clean with compressed air before 
grouting.  The bar shall be centered in the hole for the full length of embedment before 
grouting.  The grout shall then be pumped into the hole around the bar in a manner that 

of the grout into the hole.  Dams, if needed, shall be placed at the front of the holes to 

not be removed until grout has cured in the hole.

The Contractor shall smooth the surfacing below the removed panel and compact 
it to the satisfaction of the Engineer.  Crushed surfacing base course, or hot mix asphalt 
may be needed to bring the surfacing to grade prior to placing the new concrete.

If the material under the removed panel is uncompactable and the Engineer 
requires it, the Contractor shall excavate the Subgrade 2-feet, place a soil stabilization 
construction geotextile meeting the requirements of Section 9-33
crushed surfacing base course.  This Work may include:

2. Excavating uncompactable material.

3. Furnishing and placing a soil stabilization construction geotextile.

compacting the surface immediately below the removed panel, if compactable).

5. Removing, hauling and restocking any unused crushed surfacing base course.

Side forms shall meet the requirements of Section 5-05.3(7)B whenever a sawed full 
depth vertical face cannot be maintained.

and treated bases prior to placing concrete.
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Grade control shall be the responsibility of the Contractor.

a smooth surface.

Section 5-05.3(11).

In areas where the Plans do not require grinding, the surface smoothness will 
be measured with a 10-foot straightedge by the Engineer in accordance with Section 5-
05.3(12).  If the replacement panel is located in an area that will be ground as part of 
portland cement concrete pavement grinding in accordance with Section 5-01.3(9),

smoothness measurement done in accordance with Section 5-01.3(10).

with Section 5-05.3(8).  The Contractor may use a hand pushed single blade saw for 

Portland cement concrete shall meet the criteria of Sections 5-05.3(1), 5-05.3(2) and 
5-05.3(5)A.  Where accelerated pavement construction is required the Contractor may use 

Section 9-20.

Section 5-05.3(17).

5-01.3(5) Partial Depth Spall Repair

Removal of the existing pavement shall not damage any pavement to be left in 
place.  Any existing pavement that is to remain that has been damaged shall be repaired 

not weigh more than 30-pounds, and chipping hammers shall not weigh more than 15-
pounds.  All power driven hand tools used for the removal of pavement shall be operated 
at angles less than 45-degrees as measured from the surface of the pavement to the tool.
The patch limits shall extend beyond the spalled area a minimum of 3.0-inches.  Repair 
areas shall be kept square or rectangular.  Repair areas that are within 12.0-inches of 
another repair area shall be combined.

A vertical saw cut shall be made to a minimum depth of 3.0-inches around the area 
to be patched as marked by the Engineer.  The Contractor shall remove material within 
the perimeter of the saw cut to a depth of 3.0-inches, or to sound concrete as determined 
by the Engineer.  Repair depths that exceed one third of the total slab shall require full 
depth repair.

The surface patch area shall be sand blasted and all loose material removed. 
All sandblasting residue shall be removed using dry oil-free air.

Spall repair shall not be done in areas where dowel bars or heavy reinforcing steel 
are encountered.

between the existing concrete and the area to be patched.

at least 3.0-inches beyond each end of the patch boundaries.

the slab edge, even with the surface.
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according to manufacturer’s recommendations.  Slab/patch interfaces that will not receive 
pavement grinding shall be sealed (painted) with a 1:1 cement-water grout along the 
patch perimeter.

Section 5-05.3(8)B.

Section 5-05.3(17).

cracks where shown in the Plans or as marked by the Engineer.

Saw cut slots will be required in the pavement to place the center of the dowel 
at mid-depth in the concrete slab.  The completed slot shall provide a level, secure 
surface for the feet of the dowel bar chairs.  Slots that intersect longitudinal or random 

Saw cut slots shall be prepared such that dowel bars can be placed at the mid depth 

to the Roadway surface.

Placement tolerances for dowel bars

1. ± 1-inch of the middle of the concrete slab depth.

3. ± ½-inch from parallel to the centerline. 

4. ± ½-inch from parallel to the Roadway surface.

30-pounds.

All slot surfaces shall be cleaned to bare concrete by sand blasting.  The cleaning 
shall remove all slurry, parting compound, and other foreign materials prior to installation 
of the dowel.  Any damage to the concrete shall be repaired by the Contractor at no 

been removed.

Prior to placement, the dowel bars shall be lightly coated with a parting compound 
and placed on a chair that will provide a minimum of ½-inch clearance between the 
bottom of the dowel and the bottom of the slot.

The chair design shall hold the dowel bar tightly in place during placement of 
the concrete patching material.  Immediately prior to placement of the dowel bar and 

and edges of the slot and be a minimum of 1½-inch below the existing concrete surface.
The foam insert shall be capable of remaining in a vertical position and held tightly to 
all edges during placement of the patch.  If for any reason the foam insert shifts during 
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Patching material shall be consolidated by using a 1.0-inch or less diameter vibrator 
as approved by the Engineer.  The Contractor shall not overwork the patching material 
during the patch consolidation process.

The patching material on the surface of the dowel bar slots shall not be overworked, 

concrete surface.

blade saw.  The cut width shall be 3
16 to

 5
16-inch and the depth 1½-inches.  The cut length 

sawed within 24-hours after placement of the concrete patching material.

Section 5-05.3(17).

5-01.3(7) Sealing Existing Concrete Random Cracks

The Contractor shall route, clean and seal existing concrete random cracks 
where indicated by the Engineer.  Cracks smaller than 5

16-inch in width shall be routed to 
5

16-inch wide by 1-inch deep prior to placing the sealant.  Cracks over 5
16-inch in width 

shall be cleaned and sealed.

All incompressible material shall be completely removed from the existing random 
crack to a depth of ¾-inch.  Immediately prior to sealing, the cracks shall be blown clean 
with dry, oil free compressed air.

The top surface of the sealant shall be at least ¼-inch below the surface of 
the pavement.

5-01.3(8) Sealing Existing Transverse and Longitudinal Joints

shown in the Plans or as marked by the Engineer.

to the depth of the new reservoir with a diamond blade saw.  The removed sealant shall 

Immediately prior to sealing, the cracks shall be blown clean with dry oil-free 

may begin.  Immediately following the air blowing, the sealant material shall be 
installed in conformance to manufacturer’s recommendations and in accordance 
with Section 5-05.3(8)B.

The top surface of the sealant shall be at least ¼-inch below the surface of 
the pavement.

5-01.3(9) Portland Cement Concrete Pavement Grinding

patching materials.  Once the grinding operation has started it shall be continuous until 

The pavement shall be ground in a longitudinal direction beginning and ending at 
lines normal to the pavement centerline.  The minimum overlap between longitudinal 
passes shall be 2.0-inches.  95-percent of the surface area of the pavement to be ground 



CEMENT CONCRETE PAVEMENT REHABILITATION 5-01

Bridge decks, bridge approach slabs and bridge overlay insets shall not be ground.
The ground pavement shall be feathered to match the elevation of the above features.

5-01.3(9)A Surface Finish

type texture.  The grooves shall be between 3
32 and 5

32-inches wide, and no deeper than 
1

16-inch. The land area between the grooves shall be between 1
16

5-01.3(10) Pavement Smoothness

Perform the Work described in Section 5-05.3(12), and the following:

provided to the Engineer prior to payment.

5-01.3(11) Concrete Slurry

All concrete slurry and grinding residue shall be removed from the Roadway on a 
continual basis immediately behind the grinding or cutting operations.  Slurry shall not be 

drain into any waterway, placed on the Roadway slope within 200-feet of any waterway, 
or other areas as designated by the Engineer.  Prior to commencing grinding or cutting 
operations, the Contractor shall submit to the Engineer for approval a plan to prevent 
contaminants, such as grinding slurry or concrete debris, from entering ditches, culverts, 
or other waterways, including wetlands or aquifers.

Concrete slurry shall be collected from the Roadway and disposed of by the 

approved waste site for the disposal of the slurry prior to the start of the grinding.

Section 5-05.3(17).

5-01.4 Measurement

Testing cement concrete pavement slabs for subsealing will be measured per each 

once and will not be measured again after necessary retesting.

Pavement subseal will be measured by the cubic foot of dry materials.

the completed Work.

Cement concrete pavement grinding will be measured by the square yard, based on 

overlaps will not be measured.

5-01.5 Payment

Payment will be made in accordance with Section 1-04.1, for each of the following 
Bid items that are included in the Proposal:

“Testing Cement Concrete Pavement Slabs For Subsealing”, per each.

The unit Contract price per each, when multiplied by the number of units measured, 

be included.
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“Drill Hole for Subsealing”, per each.

“Pavement Subseal”, per cubic foot.

“Replace Cement Concrete Panel”, per square yard.

The unit Contract price per square yard shall be full payment for all costs to 

of the existing panels off of the Contracting Agency’s Right of Way, preparing the 
surfacing below the new panel, provide, place and compact the crushed surfacing or hot 

placing the portland cement concrete, drilling the holes, providing and anchoring the 

The unit Contract price per each shall be full payment for all costs to complete 

“Partial Depth Spall Repair”, by force account as provided in Section 1-09.6.

To provide a common Proposal for all Bidders, the Contracting Agency has entered 
an amount in the Proposal to become a part of the total Bid by the Contractor.

“Sealing Existing Concrete Random Crack”, per linear foot.

The unit Contract price per linear foot for “Sealing Existing Concrete Random 

removing incompressible material, preparing and sealing existing random cracks where 
existing random cracks are cleaned and for all incidentals required to complete the Work 

“Sealing Transverse and Longitudinal Joints”, per linear foot.

The unit Contract price per linear foot for “Sealing Transverse and Longitudinal 

removing incompressible material, preparing and sealing existing transverse and 

“Cement Concrete Pavement Grinding”, per square yard.

The unit Contract price per square yard for “Cement Concrete Pavement Grinding”, 
when multiplied by the number of units measured, shall be full payment for all costs 

The costs of any additional pavement grinding and 

Section 1-09.6.

provided in Section 1-09.6.  For the purpose of providing a common Proposal for 
Bidders, the Contracting Agency has entered an amount in the Proposal to become a part 
of the total Bid by the Contractor.

All costs associated with the containment, collection and disposal of concrete slurry 
and grinding residue shall be included in the applicable concrete grinding or cutting items 
of Work.


